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A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
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Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1 .704(b). 

Status 

1 )KI Responsive to communication(s) filed on 20 December 2007 . 
2a )□ This action is FINAL. 2b)^ This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 
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4) ^ Claim(s) 1-30 is/are pending in the application. 
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5) D Claim(s) is/are allowed. 

6) ^ Claim(s) 1^8 is/are rejected. 

7) 0 Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 
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DETAILED ACTION 

Election/Restrictions 

1. Applicant's election of Group I, claims 1-8 in the reply filed on December 20, 2007 is 
acknowledged. Because applicant did not distinctly and specifically point out the supposed errors 
in the restriction requirement, the election has been treated as an election without traverse 
(MPEP § 818.03(a)). 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

4. Claims 1-2 and 4-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over Sano 
et al. (US 6407405, hereafter '405), in view of Boydston et al. (US 6375749, hereafter 749). 

5. '405 teaches some limitations of: 

1 . Claim 1 : A substrate processing apparatus (Fig. 1) comprising: a processing vessel 
(chamber #1, col. 3, line 3) forming a processing space; a supporting table (substrate holder, #3, 
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col. 3, line 27) for supporting a substrate (S) to be processed in the processing space; a nitrogen 
radical generation unit (#41, col. 3, lines 53-55), provided at an end portion of the processing 
vessel at a first side (lower side of Fig. 1) of the supporting table, for forming nitrogen radicals 
by a high frequency plasma (RF, col. 3, line 55) and supplying the nitrogen radicals into the 
processing space, the nitrogen radicals flowing along a surface of the substrate to be processed 
from the first side to a second side (label "P", vacuum pump #2, col. 3, line 4), the second side 
facing the first side with the substrate to be processed placed therebetween (S is between #41 and 
pump "P"); an oxygen radical generation unit (#31, col. 3, lines 48-51), provided at the end 
portion at the first side (lower side of Fig. 1), for forming oxygen radicals by a high frequency 
(RF, col. 3, line 51) plasma and supplying the oxygen radicals into the processing space, the 
oxygen radicals flowing along the surface of the substrate to be processed from the first side to 
the second side; and a gas exhaust path (pump "P"), provided at an end portion at the second side 
(the upper side of Fig. 1), to exhaust the processing space, wherein the nitrogen radicals and the 
oxygen radicals flow towards the gas exhaust path from the nitrogen radical generation unit and 
the oxygen radical generation unit while forming a nitrogen radical flow path (a line connecting 
the center of #41 to the center of S) and an oxygen radical flow path (a line connecting the center 
of the #3 1 to the center of S) along the surface of the substrate (the substrate S will bend the gas 
path along the surface of the substrate) as to be processed, respectively. 
2. Claim 2: The substrate processing apparatus of claim 1 , wherein the nitrogen radical 
generation unit includes a first gas passageway (nitrogen flows within #41, col. 3, line 59) and a 
first high frequency plasma generation unit (not shown; column 3; lines 53-56) formed at a part 
of the first gas passageway to excite a nitrogen gas passing therethrough into a plasma (col. 3, 
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line 53); and the oxygen radical generation unit includes a second gas passageway (oxygen flows 
within #31, col. 3, line 57) and a second high frequency plasma generation unit (not shown; 
column 3; lines 49-52) formed at a part of the second gas passageway to excite an oxygen gas 
passing therethrough into a plasma (col. 3, line 48), wherein the first and the second gas 
passageway are in communication with the processing space (as shown in Fig. 1). 
Claim 4: The substrate processing apparatus of claim 1, wherein the nitrogen radical generation 
unit is installed to allow the distance between a center (any center) of the nitrogen radical flow 
path and that of the substrate to be processed to be 40 mm or less. 

Applicant's claim requirements amount to an intended use of the pending apparatus 
claims. The claimed "distance" is a function of the substrate's geometry. Further, it has been held 
that claim language that simply specifies an intended use or field of use for the invention 
generally will not limit the scope of a claim (Walter, 618 F.2d at 769, 205 USPQ at 409; MPEP 
2106). Additionally, in apparatus claims, intended use must result in a structural difference 
between the claimed invention and the prior art in order to patentably distinguish the claimed 
invention from the prior art. If the prior art structure is capable of performing the intended use, 
then it meets the claim (In re Casey, 152 USPQ 235 (CCPA 1967); In re Otto, 136 USPQ 458, 
459 (CCPA 1963); MPEP21 11.02). 

3. Claim 5 : The substrate processing apparatus of claim 1 , wherein the oxygen radical 
generation unit is installed to allow the distance between a center of the oxygen radical flow path 
and that of the substrate to be processed to be 40 mm or less. 

Applicant's claim requirements amount to an intended use of the pending apparatus 
claims. The claimed "distance" is a function of the substrate's geometry. Further, it has been held 
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that claim language that simply specifies an intended use or field of use for the invention 
generally will not limit the scope of a claim (Walter, 618 F.2d at 769, 205 USPQ at 409; MPEP 
2106). Additionally, in apparatus claims, intended use must result in a structural difference 
between the claimed invention and the prior art in order to patentably distinguish the claimed 
invention from the prior art. If the prior art structure is capable of performing the intended use, 
then it meets the claim (In re Casey, 152 USPQ 235 (CCPA 1967); In re Otto , 136 USPQ 458, 
459 (CCPA 1963); MPEP21 11.02). 

4. Claim 6: The substrate processing apparatus of claim 1, wherein a center of the nitrogen 
radical flow path intersects with that of the oxygen radical flow path substantially at a center of 
the substrate to be processed (as shown in Fig. 1 . Furthermore, with the manipulator #7 that 
changes the position of substrate holder #3, see col. 3, lines 31-32, the apparatus is capable of). 

Applicant's claim requirements amount to an intended use of the pending apparatus 
claims. The claimed "at a center of the substrate to be processed" is a function of the substrate's 
placement in the reactor as well as the substrate's geometry. Further, it has been held that claim 
language that simply specifies an intended use or field of use for the invention generally will not 
limit the scope of a claim (Walter, 618 F.2d at 769, 205 USPQ at 409; MPEP 2106). 
Additionally, in apparatus claims, intended use must result in a structural difference between the 
claimed invention and the prior art in order to patentably distinguish the claimed invention from 
the prior art. If the prior art structure is capable of performing the intended use, then it meets the 
claim (In re Casey, 152 USPQ 235 (CCPA 1967); In re Otto , 136 USPQ 458, 459 (CCPA 
1963); MPEP21 11.02). 
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5. Claim 7: The substrate processing apparatus of claim 1, wherein there is provided a flow 
adjusting plate (shutter S4, col. 3, lines 24-25, is capable of interfering flow) interfering with the 
nitrogen radical flow path to change a direction thereof. 

6. Claim 8: The substrate processing apparatus of claim 1, wherein there is provided a flow 
adjusting plate (shutter S3, col. 3, lines 19-20) interfering with the oxygen radical flow path to 
change a direction thereof. 

7. '405 does not teach the other limitations of: 

8. Claim 1 : a rotatable supporting table; a rotation mechanism of the supporting table. 

9. '749 is an analogous art in the field of semiconductor fabrication (field of the invention; 
'405 field of the invention), particularly in growing of an epitaxial layer (col. 2, lines 61-63, 
'405, col. 5, line 48). '749 teaches a rotation and translation mechanism (not shown, col. 5, lines 
13-17) to substrate support shaft (Fig. 3 #82). 
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10. At the time the invention was made, it would have been obvious to a person having 
ordinary skill in the art to have added rotation mechanism, as taught by '749, to drive the 
substrate holder (#3) in Fig. 1 of '405. 

11. The motivation would have been evenly distributing reactants ('749, col. 5, lines 17-19). 

12. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over '405 and '749, in 
view of Anders (US 20020000779, hereafter 779). 

13. '405 and '749, together, teach all limitations of claim 1, as discussed above. 

14. '405 and '749, together, do not teach the limitation of claim 3: 

15. The substrate processing apparatus of claim 1, wherein the nitrogen radical flow path and 
the oxygen radical flow path are substantially parallel to each other. 

16. '779 is an analogous art in the field of semiconductor processing ([0004] '405 field of the 
invention), particularly in array of plasma (field of the invention). '779 provides a parallel array 
of plasma (Fig. 9). 
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17. At the time the invention was made, it would have been obvious to a person having 
ordinary skill in the art to have consolidated various plasma sources in Fig. 1 of '405 into a 
parallel array of plasma, as taught by '779. 

18. The motivation would have been for a compact small diameter source design ('779, 
[0046]). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to KEATH T. CHEN whose telephone number is (571)270-1870. 
The examiner can normally be reached on M-F, 8:30-5:00 EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Cleveland can be reached on 571-272-1418. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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